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THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

VEILLATetal Atty. Ref: 4662-9 

Serial No. 10/530,435 Group: (Unknown) 

Filed: April 6, 2005 Examiner: (Unknown) 

For: PROCESS FOR MAKING A MONOFILAMENT-LIKE PRODUCT 



*********** 



May 9. 2006 ^CK 

Ok 

Comnnissioner for Patents 

P.O. Box 1450 ' . ^ 

Alexandria, VA 22313-1450 <§> \A 

RENEWED PETITION UNDER RULE 47 *^ 

Sir: 

This Petition is being filed in response to the Decision dated March 14, 2006 
dismissing the "Petition Under Rule 47" filed on September 28, 2005 ("the original 
Petition").^ 

Petition is again hereby made under 37 CFR §1. 47(a) to accept the above- 
identified application to be made by one of the joint inventors, Christiaan Henri Peter 
DIRKS, on behalf of himself and the nonsigning inventor, Cyril David VEILLAT. 
Specifically, petition is hereby made to accept the above-identified application under 
Rule 47(a) since Mr. VEILLAT has refused to join in the above-identified application. 



' The Decision incorrectly identified information pertaining to the subject application, including an 
incorrect PCT No., International Filing Date,. Priority Date and Attorney Docket Number. The Attorney 
Advisor is therefore asked to correct the information pertinent to this application on all future 
communications from the Office so as to ensure Integrity of the Official Record. 
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By the Decision dated 14 March 2006, the Attorney Advisor confirmed that the 
original Petition satisfied items (1), (3) and (4) of 37 CFR §1 .47(a).^ The Attorney 
Advisor however noted that item (2) required by 37 CFR § 1.47(a) had not been satisfied 
by the original Petition. The accompanying factual information Is intended to evidence 
satisfaction of such item (2). 

In this regard, there is attached hereto Is a Factual Declaration of Ton Dorrestljn 
which confirms, inter alia, that Mr. Velllat actually received a complete set of the 
application papers on 14 April 2006. Mr. Velllat was requested to return the application 
papers by 1 May 2006 or the assumption would be made that he has refused to 
cooperate in the subject application. To date, no verbal or written communication has 
been received from Mr. Velllat In response to Mr. Dorrestijn's letter of 4 April 2006. 

Thus, the pertinent facts evidence that Mr. Veillat has at least constructively 
refused to join in the above-subject U.S. patent application. Accordingly, granting of this 
petition Is In order and such favorable action Is solicited. 



BHD:lmy 

901 North Glebe Road, 11* Floor 
Arlington, VA 22203-1808 
Telephone: (703) 816-4000 
Facsimile: (703)816-4100 



Respectfully submitted. 



NIXON & VANDERHYE P.C. 



By: 




^ The original Petition is expressly incorporated hereinto by reference as if all established facts 
therein are set forth fully herein. 
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FACTUAL DECLARATION OF TON DQRRESTIJN 

Sir: 

The undersigned, Ton DORRESTIJN, hereby declares and states as follows: 

1 . I am presently and for all times relevant to the facts stated herein have 
been employed by DSM IP Assets B.V.. a wholly owned subsidiary of DSM N.V. 
(hereinafter collectively referred to as "DSM") as a Senior Patent Counsel in its offices 
located at Geieen, The Netherlands. 

2. On 5 April 2006 I wrote a letter to Mr. Cyril David VEILLAT, a named co- 
inventor of the subject matter disclosed and claimed in the above-identified application. 
A copy of my 5 April 2006 letter and all of its referenced enclosures, including a 
complete copy of the above-identified national phase application, an inventors' 
Declaration form pursuant to 37 CFR §1 .63, and an Assignment form in favor of DSM IP 
Assets B.V., are attached collectively hereto as EXHIBIT A. 

3. My 5 April 2006 letter and its enclosures were sent to Mr. VEILLAT by 
DHL courier under Airbill No. 6464874334. Attached as EXHIBIT B is a copy of the 
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DHL receipt for Airbill No. 6464874334 which confirms that Mr. VEILLAT signed for 
delivery of my 5 April 2006 letter and its enclosures at 15:37 hours on 14 April 2006. 

4. As is evident from EXHIBIT A, my letter of 5 April 2005 invited Mr. 
VEILLAT to review the specification and claims of the above-ldentlfied application that 
was enclosed and, if all was in order, to please sign and date the inventors' Declaration 
form in the spaces provided. I also asked Mr. VEILLAT to then concurrently sign the 
Assignment form in favor of DSM pursuant to his employment agreement. 

5. My tetter of 5 April 2006 also asked Mr. VEILLAT to return the executed 
Inventors' Declaration and Assignment fonns to me no later than 1 May 2006. If the 
executed forms were not received by that date, my 5 April 2006 letter made it clear that 
DSM would assume that Mr. VEILLAT has refused to cooperate in the above-identified 
application (see ultimate paragraph on page 2 of the 5 Apr/I 2006 letter in Exhibit A). 

6. To date, no written or verbal communication has been received from Mr. 
VEILLAT in response to my 5 April 2006 letter. 

7. I declare further that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent-ikying thereon. 



Date Signed Ton DORRE^STUN 




DSM Intellectual Property DSM 

Gelecn Office 

Urmondertjesn 22. Qeleen. The Netneriands 
P.O. Box 9. 6160 MA Geleen. The Netherlands 
Telephone 4.31 (0)46 4761805. Fax ^31 (0)46 4761830 



BY REGISTERED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Cyril David Veillat 
Bergerstraat 1 17 
6226 BC Maastricht 
The Netherlands 




r 



Your fsference 

4662-9 



Our nsterarice. 
21781USWO 



Olractline 

(31)46 4761811 



Goieen 

5 April 2006 



Subject: U.S. Patent Application Serial No. 10/S30/t3S 
Filed September 28, 2005 

(Carres, to PCT/NL 2003/000687 filed October 10, 2003) 
DSM Ret: 21781 USWO 



Dear Mr. Veillat. 



You are listed as a joint inventor along with your former colleague, Christiaan HP. Dirks, 
of an invention made during your employment with DSM. The invention entitled 
PROCESS FOR MAKING A MONOFIUMENT-LIKE PRODUCT was filed as European 
Application No. 02079204.0 on 10 October 2002 and has entered on September 28. 2005 
the U.S. National Phase as U.S. Application Serial No. 10/530,435 via International 
Application WO 2004/033774 of the Patent Cooperation Treaty (PCT). 

According to U.S. law, an Inventors' Declaration must be signed by all listed inventors 
Therefore, we have enclosed such an Inventors' Declaration along with a copy of the 
published International Application WO 2004/033774 which was filed as the national 
phase U.S. Application Serial No. 10/530,435 referenced above. Specifically, we have 
enclosed nineteen (19) pages of specification which includes eleven (11) numbered 
claims constituting the U.S. Application Serial No. 10/530,435. No drawing figures were 
filed. 

We ask that you review the U.S. application specification and claims and, if all is in order, 
please sign and date the enclosed Inventors' Declaration form in the spaces provided. Of 
course, should you have any questions in this matter please do not hesitate to call me to 
discuss the same. 

In accordance with your employment agreement with DSM, we have also enclosed an 
Assignment form in favor of DSM and ask that you concurrently sign and date it in the 
spaces provided. 

5 APR 2006 C bHi) 

2006-03-4523 GGL 
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Please return the executed Inventors* Declaration and Assignment to me no later than 
1 May 2006 so we may in turn timely file them in the U.S. Patent and Trademark Office. 

In the event that the executed application documents are not received by this date, we will 
then assume that you have refused to cooperate in this matter and will proceed 
accordingly. 



Sincerely. 




Patent Attorney 



Enclosure: 



- As stated 



Case No : 21781USWO 



ASSIGNMENT OF U.S. PATENT APPLICATION 



(Inventors) VEILLAT, Cyril David 



DIRKS, Christiaan Henri Peter 



(Assignee) 
(Address) 



In consideration of the sum of one dollar ($1 00) and other good and valuable 
considerations paid to each of the undersigned, the undersigned agree(6) to assign, and 
hereby does assign, transfer and set over to 
DSM IP Assets B V. 



Het Overloon 1 
6411 TEHeerlen 
The Netherlands 



(Title) 



(hereinafter designated as the Assignee) the undersigned's entire right, title and interest for 
the United States^ its territories, dependencies and possessions in the invention, and all 
applications for patent and any Letters Patent which may be granted therefore, known as 

PROCESS FOR MAKING MONOFILAMENT^LIKE PRODUCT . 

for which the undersigned has (have) executed on even date herewith an application for 
patent in the United States of America or, if not on even date, then has executed 

on or has already filed U.S. appln. Serial No 

.. on 



The undersigned acknowledges an obligation of assignment of this invention to said 
assignee at the time the invention was made. 

The undersigned agree{s) to execute all papers and documents necessary in connection with the 
application or any interference which may be declared and any continuing or divisional applications 
thereof and also to execute separate assignments in connection with such applications as the Assignee 
may deem necessary or expedient and further to perfomn any act which may be necessary In connection 
with claims or provisions of the International Convention for Protection of Industrial Property or similar 
agreements. 

The undersigned agree(s) to perform all affirmative acts which may be necessary to obtain a 
grant of a valid United States patent to the Assignee. 

The undersigned hereby authorize(s) and request(s) the Commissioner of Patents to issue any " 
and all Letters Patent of the United States resulting from said application or any division or divisions or. . 
continuing applications thereof to the said Assignee, as Assignee of the entire interest, and hereby 
covenants that he has (they have) full right to convey the entire interest herein assigned, and that he has 
(they have) not executed and will not execute, any agreement in conflict herewith 

The undersigned hereby grant(s) the firm of NIXON & VANDERHYE P.C. the power to insert on 
this assignment any further identification which may be necessary or desirable in order to comply with the 
rules of the United States Patent Office for recordation of this document. It is understood and agreed that 
ASSIGNEE'S attorneys Nixon & Vanderhya P C. have represented only ASSIGNEE and will continue to 
represent only ASSIGNEE with respect to this invention. 

In witness whereof, executed by the undersigned on the date(s) opposite the undersigned 
signature(s). \ / f-r 



Date 
Date 
Date 
Date 
Date 



April , 2006 



April 27.2005 



Signature of inventor 
Signature of inventor 
Signature of Inventor 
Signature of inventor 
Signature of inventor 



VEILLAT. Cyril David 



DIRKS, Christiaan Henri Peter 



CaseNo.217eiUSWO Nixon & Vanderhye P C. (10/99) 

(Domestic Non-Assigned/Foreign) Pagel 

RULEe3(37CJ^.R.1.63) 
INVENTORS DECLARATION FOR PATENT APPUCATION 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
As 9 below named Inventor, I hereby dedare thai my lesidenoe, mailing address and citizenship are as stated below next to my name/and 1 believe ! am 
the onginal first and sola inventor (If only one name is listed below) or an onginal. first and |olnt Inventor (if plural names are listed below) of the subiad 
maner which is claimed and for vMhic*t a patent is sou^ on the Invention entitled; 

the spedficailon of which (check applicable box(s)): " — ~ 

Q is attached hereto 

□ wasfiled on as U.S Application Serial No. 

g| was filed as PCT IntemaUonal appllcallon No. PCT/NL03/006a7 on to/10/2003 

and (If applicable to U.S. or PCT application) was amended on 

I hereby stale that 1 have reviewed and undereland the contents of the above identified spedficaiion induding the daims as amended by any 
amendment ref^ed to above. I acknowledge the duty to dificiosa lo the Patent Office all infonnaiion knom to me to be material to patcntabiyty as 
defined in 37 C^R 1 .56 I hereby dalm foreign priority benefits under 35 U S C. 1 19/365 of any foreign application(8) for patent or inventors certificate 
listed be ow and have also identified below any foreign application for patent or inventor's certificate having a filing dale before that of the application on 
which pnonty ts dawned or, if no priority Is dalmed. before the filing date of this appjicallon- 
Priority Poreign Appltcalion(3): 

ApplicaUon Number Country Day/Month/year Filed 

I hereby daim the benefit under 35 U.S.C §1 19(e) of any United States provisional appllcaiion(6) listed below 
Application Number DatcniflonlWYear Filed 

I hereby daim the benefit under 35 U.S.C 120/365 of all prior UnKed States and PCT internaUonal applications listed above or below: 

Prior U.S./PCTApplica!lon(s): Stah«' oatontod 

Application serial No. DayiMonth/Ycar FiW pendinrabSldonS 

PCT/NLQ3/00687 ' 10/10/2003 



L^^.nd f!^^^^^^^^^^ fhllo c^' r^l' owri knowledge are lAie and that ail statements made on information and belief an: believed to 

S^«S^;^n^ ^^^^^^^^ J'^^.^T.'^-T'*^! T ^"^^^^9e that wiiiy false sialemenls and the like so made ar^ punishable by fine or 

n^l nlL^i'l*'^ ^"^^ ^^'"'^^ ^'^^ wiliful false statements may jeopardize the vaUtfity of the 

application or any patent issued thereon. And on behalf of the o^er(8) hereof. 1 hereby appoint Mlxon & Vanderhye P.C. telephone number 703-816^ 

4000 (to whom all communications are to be directed) and the attorneys of Customef NUITlber 231 17 individuatly and coUeclively 
owner s/owners attorneys to prosecute this application and to transact all business in the Patent and Trad^ark Office connected therewith and wAh the 

oll^Jsr^ from the person, assignee, allomey, finn. or other oiganizalion sending instructions to Nixon & Vanderhye on behalf of the 
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Inventor's Signature: 
inventor: 






Date. 


April 2006 




Cyrti David 


1 1 


VEILLAT 
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f^esidence* (city) 
Post Office Address- 


MAASTRICHT 


Ml 


(last) 

(Slate/country) The Netherlands 


(citizenship) 




Bergerstfaat117 










(Zip Code) 


6226 fiC 
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Inventor's Signature: 
inventor 


Christiaan henn Peter 


1 I 


Date 


April 27, 2005 




Residence: (city) 
Post Office Address: 
(Zip Code) 

inventor's Signature: 
Inventor: 


(first) 
DlLSEN 

Bautshoefstraat 13 


Ml 


DIRKS 

(last) 

(state/country) Belgium 


1 

(citizenship) 


3. 


B-3650 
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Date: 






Residenoe: (city) 
Post Office AddrfiS£ 
(Zip Code) 


(first) 


Ml 


(last) 
(state/country) 


1 

(citizenship) . 
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(43) ImmiattoMl PaMkatioB Date 
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(30) Priority Data: 
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— with international search report 

FortwO'leuer codes and other abbreviations, refer to the "Guid^ 
once Notes on Codes and Abbmtiations*' appearing at thebcgai- 
ninj of each regular issue of the PCT Gaune. 





O (54) TiUc: PROCESS FOR MAIONG A MONOFILAMENT-LIKE PRODUCT 

O (ST) Abstrad: The invenuon relotes to a process for makirtg a monofilamont-likc piDdoct from a precursor con Laining at Icasl one 
^ strand of a spun yam made Ijorn polyolcfin smple fibres, comprising the stops of a) exposing the prccuxsor to a lemperature within 
the meltiag point range of the polyolefin for a lirac sufficienl to at least party fuse adjacent fibres and 6) simultBoeously suretch- 
^ ing the precunor at a draw ratio of at least l.O. The invention further relates lo a nionofilament-like product obtainable by said 
^ process showing improved abrasion resistance, and to the use of said monofilamBni-bke produa for making various sani*finishod 
^ and end-use products. (3) 
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PROCESS FOR MAKING A MnMQRuvMgMT-t l^f P PPfint inr 

The invention relates to a prooess for makii^ a monofilament-llke 
pioducl from a precursor containing at least one &trand of potyolefin fibres, comprising 
the steps of a) exposing the precursor to a temperature within the melting point range 
of the polyolefin for a time sufficiQnt to at least partly fuse ai^cent fil»res and b) 
simultaneously stretching the precureor at a draw ratio of at least 1 .G. The invention 
further relates to a monofilamenMike product otXalnable t>y said process, and to the 
use of said monofilament-iike produd for maidng various semMinished and endwise 
products. 

Such a process is known from EP 0740002 B1 . In tWs paterrt 
15 publication a process for making a fishing line from yams of filamentous materials is 
described, v^herein a brakied. twisted, or twisted and plied fishing line made from yams 
of gel spun polyolefin filaments, is exposed to a temperature wtthih the melting point 
range of said polyolefin for a time suRident to at least partially fuse adjacent filaments 
while stretching said line at a stretching ratio within the range from 1 .01 to 2.5. The 
20 yams applied in this process are continuous multi^riament yams, more specifically 
such yams made by so-called gel spinning of ultra-high molar mass polyethylene 
(UHMwPE). for example yams commercially available under the names Spectra^ or 
Dyneema*. 

Fishing lines are generally monoftiaments made from synthetic 
25 polymers, having a round, fim^ stmcture that aUows convenient handling for bait 
casting, spinning, and spin casting. Such monofilament lines generally have a stiff 
nature and smooth surface, which combine to reduce drag during the cast and enable 
longer casts while providing better release from fishing reels. Brakled Hnes are less 
suited for fishing lines, because they have a tendency to f/ay at the end of the line, may 
30 entrap water, present an outer surface that is vulnerable to snags and entanglement, 
and have an opaque white colour which is too visible below water. The process known 
from EP 0740002 B1 allows maidng monofilamenl-like fishing lines from braided or 
twisted lines made from polyolefin multi-filaments yams, which lines do not have the 
said disadvantages of braided lines. 

^ disadvantage of the process described in EP 0740002 81 is that 
the product obtained therewith shows limited resistance to break when exposed to 
abrasive conditions. 
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It is therefore an ot^ed of the present inyention to provide a process 
for making a monofilamentmke product that does not show said disadvantage. 

This object is achieved according to the invention with a 
process for making a monofUament-like product ftom a precursor containing at least 
one strand of polyolefin fibres, comprising the steps of a) exposing the precutsor to a 
temperatufe within the melting point range of the polyolefin for a time sufficient to at 
least partly fuse adjacent fibres and b) simultaneously stretching the precureor at a 
draw ratio of at least 1.0, wherein the strand is a spun yam made from polyolefin staple 
fibres. 

With the process according to the invention a monofilament^Gke 
product can be made ftom e.g. a pied or braided polyolefin yam constnjclion, which 
product shows improved abrasmn resistance, as expressed in the number of cycles 
until break as measured in a test described under {Materials and Methods. 

The monofilamenMike product obtained by the process according to 
1 5 the inventnn also shows surprisingly high tensile strength, significantly higher than the 
initialspun yam orthe plied yam made from such spun yam and used as the 
precursor. The mono-filament-ike product obtained further has a pleasant touch orfeel 
and can be easily handled and knotted; furthermore it shows surprisingly high knot 
strength and knot strength efficiency. Another advantage of the process according to 
the invention is that the degree effusion can be easily varied and controlled; resulting 
in products virtth tailored property profiles. A still further advantage is that the 
monofilament-like product obtained may be effectively coated with a coating 
compositton in an additional process step. 

With the process according to the invention a monbfilament-IIke 
product is made from a precursor containing at least one strand of polyolefin fibres, A 
monofilament-like product is understood to be a product that has an appearance and 
feel more resembling that of a monofilament than that of multi-filament yam or cord, 
but which actually is made from at least one strand containing a multitude of fibres, 
which fibres typically have a diameter of less than about 50 mfcrometer. 
The monofilament-like product may have a diameter that varies within a wkle range, 
e.gfromabout0.1 up to 10 millimetre. A precursor is herein understood to be an article 
of indefinite length that contains at least one strand of polyolefin fibres, and is used as 
feed or starting material A suitable precursor can be in the fonn of for example a 
braided cord, a plied and twisted yam. cord or rope comprising a number of strands. 
35 but also a single-strand yam. A strand of polyolefin fibres is understood to be a fibrous 
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article like a yam containing predominantly. i.e. 50 or more maBB% of polyolefin fibres. 

The process according to the invention oomprisas the step of 
exposing tlie precursor to a temperatue within the matting point range of the polyolefin 
for a time suffident to at least partly fuse afjjacent fibres. The conditions of this fusion 
5 step are chosen such, that thelernperature and time of exposure are suffident to 
soften the polyolefin fibres and to allow them to fuse at least partly within the specific 
stmcture appUed. The melting point range of the polyolefin is the temperature range 
between the peak melting point of a non-oriented polyolefin and the peak melting point 
of a constrained highly-oriented polyolefin fibre, as detemuned by DSC analysis using 

10 a scan-rate of WChnm. For UHMwPE fibres, typkally showing a meWng point range 
of 138-162"C, the temperature is preferably within the range from about 150»C up to 
about ISZ-C. Residence times during which the precursor is exposed to the fusion 
temperature may vary witNn a broad range, but are typically within the range fmm 
about 5 seconds to about 1500 seconds. Although higher temperatures tend to 

15 enhance the fusion process, care should be taken not to apply too high a temperature 
as tWs may cause toss In strength of the product, resulting from e.g. partial melting or 
other molecular relaxation effiects. 

During the fusion process, the appearance of the precursor changes 
from an initial, opaque white colour into a translucent, milky, or even substantially 
transparent surface appearance of the product..depending on the degree of fusion and 
type of precursor material. The light transmission of the product increases with 
increased degree of fusion between fibres. Sudi an increase in translucency or fight 
transmissnn is a definite advantage for application as undenwater fishing lines. 

For a monafilamenWike product showing low end fraying it suffices 
that the outer surface layer of fibres is at least partly fused, as seen by increase in light 
transmission. A higher degree of ftision. e.g. also binding fibres in more inner parts of a 
precursor or strand, however, is preferred for making a product with higher abraskm 
resistance; and a higher bending stiffness, that is with more monofilament-like 
characteristics. The degree effusion can be adjusted by varying exposure temperature 
30 and/or time of exposure in the process acconfing to the invention. 

The degree of fusion can be determined on the product obtained, for 
example by visual evaluation, e.g. with the naked aye or by using an optical or elecbon 
microscope; or by measuring mechanical properties Pike strength or stiffness. Another 
possibility is to determine the amount and rate of absorption of a coloured liquid. e.g. 
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from a mater, as described in EP 0740002 B1. The degree of fusion can also be 
derived from a test, wherein the loaded product Is abraded over a metal rod and the 
number of movements is determined after which the monofllament-Uke product 
disintegrates into its constituting filaments. 

In a special embodiment of the process, the degree of fusion Is only 
very low, or even hardly measurable on the product obtained. Surprisingly, It has been 
found that such product that has been stretched at elevated temperature does show 
markedly improved tensile strength over Its precuisor. be it that the abrasion resistance 
is only slightly better. The invention therefore also relates to a process for stretching a 
braided or plied construction containing at least one strand of spun yam made from 
polyolefin staple fibres at a draw ratio of at least 1 .1 , whfle exposing it to a temperature 
within the meliing point range of the polyolefin. The product obtained with this process 
shovws improved tensile properties, but still has bending properties much like the 
starting construdion. 

The process according to the invention also includes simultaneously 
stretching the precursor at a draw ratio, also called stretch ratio, of atleast 1.0. 
Applying a draw ratio of at least 1 to the precursor during the heat exposure prevents a 
decrease in strength of the product. A draw ratio of 1 .1 or higher tends to improve 
especially the tensile strength. The strength of the product is than surprisingly found to 
be significantiy higher than that of the precursor or of the strands contained therein. 
Above a certain draw ratio this effect levels off. or strength may even decrease as 
result of partly damaging or breaking of fibres. In addition, the higher the draw ratio, the 
lower the titre of the resulting product The maximum draw ratio is thus dependent on 
the type of precajrsor aiid its fibres, and is generally at most about 50. Preferably, the 
draw ratio is from 1.1 to 40. from 1.2 to 25. more preferably from 1 .3 to 10. or even 
from 1.4 to 5. 

Preferably, the product obtained after step b) is cooled while keeping 
it undertension. This has the advantage that the orientation in the product obtained 
during fusing and stretching, on a level of fibres and on molecular level within flbt^s. is 
retained better. Such tension results from, for example, winding the product into 
packages subsequent to fweceding steps of the process. 

In the process according to the invention at least one strand in the 
precursor is a spun yam made from polyolefin staple fibres, that is the spun yam 
comprises at least 50 mass% of polyolefin staple fibres. In general, yams can be made 
of continuous filaments, staple fibres or combinatnns thereof. Nahnal fibres can be 
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dassified in two categories: short staple fibres (cotton fike, with typical staple or 
filament length 15^0 mm) and long staple fibres (wool like, typical staple length 40-200 
mm). Synthetic fibres are flret made as continuous filaments; they can be subsequently 
converted Into staple fibres by either cutting or stretch breaking processes. Cutting 
generally leads to a square filament distribuUon (all filaments having about the same 
length); although modified systems allow obtaining some variation in the filament length 
distribution Stretch breaking generally results in staple fibres having a more Gaussian- 
like distribution of filament lengths. In a stretch breaking process, the filaments are 
stretched between several sets of rollers operating at dtfJerent speeds unUI they break. 

Staple fibres can be made into yam via a process of pulling and 
twnsting strands of parallel fibres, generally refened to as spinning. For this reason, 
yam made from staple fibres is called spun yam. 

Industrial yam spinning processes include the following basic process 
steps; loosening, carding, drawing and spinning. Loosening refers to separating and 
optionally cleaning of e.g. baled staple fibres. Carding is the further loosening and 
separating of fibres, for example by passing them between rotating dmms covered wth 
needles. This results In a thin web of partly paralleled fibres, which is formed into a 
rope-Jike strand often called a sliver. Combing may then be applied to enhance 
orientation of fibres and to remove small fibres. During drawing, sliveis are drawn out in 
one or more steps. Several slivers, either of the same or of different staple fibres, may 
be blended together in order to obtain a unifomi fibre density. Mixing staple fibres at 
the carding stage can also make yarns comprising blends of different natural and/or 
synthetic fibres. Before feeding to the spinning machine, the sliver may be further 
drawn while a slight twist is added, called roving. During spinning, the sliver or roving is 
further dravm out and a twist is added to provide cohesion of the overlapping fibres, 
and the yam is winded onto bobbins. Such a package of winded yam may be of conical 
or cylindrical fonn, and is normally simply referred to as package. 

The described spinning process results in a twisted, single-strand 
yarn, also called single yam. Depending on the twisting direction applied, such yams 
are often refen^d to as either S or Z yams, A twisted single^trand yam is generally 
rather 'lively', meaning that it tends to twist, tangle, slant or curl round itself when held 
with insufficient tension. In order to reduce this liveliness, that is to obtain a calm or 
balanced yam that can be satisfactorily further pmcessed into e.g. a fabric, it has been 
generally accepted in industry that two or more strands of single yams need to be 
combined In an additional step. Such combining step is nonnally called folding or 
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plying. A tww>-fbld yam, or two-plied yam can, for example, be made by twisting 
together two single-strand Z yams with a S-twist. or by plying together a Z and S type 
yam. The thus obtained folded yams may also be stranger and moie untfomn than 
single-sti^nd yams, 

5 The spun yam applied in the process according to the invention 

comprises at least 50 ina8S% of polyolefm staple fibres. The spun yam may further 
comprise up to 50 mass% of one or more other staple fibres, like natural fibres or 
synthetic fibres, to make a blend yam. Suitable examples of such secondary staple 
fibres include wool, polyolefin, acrylic, polyester or polyamide, including anjmallc 

10 polyamide fibres. 

In a special embodiment of the process according to the invention, 
the spun yam comprises an amount of a staple yam made from a Ihomioplastic 
polymer ha\riing a lower melting point range than the polyolefin staple fibres. The 
advantage hereof is that additional themial bonding may take place during step a). Use 

15 of a spun yam in the process according to the im^ntion enables this possibility, since 
making a blended spun yam is easier and more economical than making a blended 
muJB-fllament yam. Examples of suitable thermoplastic polymers include copolymers of 
at least one alpha-olefin with other monomers, like LLDPE. or ethylene-acrylic 
copolymers. Effective amounts of such staple fibres can be determined by 

20 experimentation, and are generally about 5 to 25 mass%. 

In a further spedal embodiment according to the invention, the main, 
component of the spun yarn Is not a polyolefin staple fibre, but a staple fibre made from 
a high strength, high modulus filament yam having a higher heat resistance than a 
polyolefin and that cannot be thermally bonded per se; like an aromatic polyamid yam 

25 such as Kevlar* or Twaron*, a liquid crystalline polyester yam. or polybenzoxazole or 
polybenzothiazole based yam. Such spun yam further comprises up to 50 masa% of a 
staple yam made from a themioplastic polymer having a relatively low melting point 
^ range, for example polyolefin staple fibres with a melting point below 200«C. Examples 
of suitable thermoplastic polymers include copolymers of at least one alpha-olefln with 

30 other monomers, like LLDPE. or ethylene-acrylic copolymers. The advantage of this 
embodiment is that themial bonding can take placa during step a), whereas without the 
presence of fibres with low melting point no monofilamenWike product can be made 
from such high strength, high modulus filament yams having a high heat resistance by 
exposing tt to heat while stretching. Effective amounts of such themioplastic heat 

35 fusable staple fibres can be determined by experimentalion. and are generally about 5 
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to 25 mas3%. A monoRaiTient-4H(e product based on a spun yam comprising aromaUc 
polyamid staple fibres and heat^usable staple fibres made by said pfocess combines 
high strength, high abrasion resistance and high thennal resistance. 

The spun yam, and the staple fibres, may furttier contain the usual 
additives. like stabilizers, colorants, mineral partdes. sizing agents, and the fite. 

The choice of tte other staple fibres, e.g. type, length, tlhe (dpf), 
vrtietherthey can be fused under the applied temperature and time condttions along 
with the pdyolefin staple fibres, and/or of additives, is mainly deteimined by the 
ultimate properties that are desired, and can be made by the skilled person using 
general knowledge or routine experimentation. 

Preferably, the spun yam that is appTied in the process acconfing to 
the invention comprises at least 60. 70, 80 or even 90 mass% of polyolefm staple 
fibres, because this enables better mechanical properties of products obtained. For this 
reason, the spun yam applied most preferably comprises essentially only said staple 
fibres. 

Staple fibres obtained from various polyoleftn yams can be chosen as 
staple fibres for appUcation in the process according to the invention. Particulariy 
suitable polyolefm yams are made from homo- and copolymers of ethylene or 
propylene. In addition, the polyotefins used may contain small amounts of one or more 
other monomers, in particular other alpha-olefms. Good results are achieved if linear 
polyethylene (PE) is chosen as pdyolefin. Linear polyethylene is here understood to be 
polyethylene with less than one skle chain per 100 carbon atoms, and preferably less 
than one side chain per 300 carbon atoms; a skle chain or branch usually containing at 
least 10 carbon atoms. The linear polyethylene may further contain up to 5 mol% of 
one or more comonomers, such as alkenes like propylene, butene. perrtene, 4- 
methylpentene or odene. BesWes the polyolefin the fibre may contain small amounts 
of solvents or additives that are customary for such fibres, such as anti-oxidants, spin- 
finishes, thermal stabilizers, colorants, etc. 

Preferably, the polyolefin fibre, in particular the polyethylene fibre, 
has an intrinsic viscosity (IV) of more than 5 dl/g. Because of their long moiecuie 
chains, polyolefm fibres with such an IV have very good mechanical properties, such as 
a high tensile strength, modulus, and enemy absorption at break. This is also the 
reason why even more preferably the polyolefin is a polyethylene with an IV of more 
than 10 dl/g. The IV is determined according to method PTC-179 (Hercules Inc. Rev. 
Apr. 29. 1982) at ISS'C in decalin. the dissolution time being 16 hours, the anti-oxkiant 
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fe DBPC, in an amount of 2 gA solution, and the vtecoslly at drBerent concentrations is 
extrapolated to zero concentration. Polyethylene of such high wscosity is often called 
UHMwPE. UHMwPE filament yam can tje prepared by spinnmg of a solution of 
UHMwPE into a gel fibre and drawing the fibre before, during and/or after parfial or 
5 complete removal of the solvent; that is via a s(walled gel-spinning process as for 
example described in EP 0205960 A. in WO 01/73173 A1 . in Advanced fiber spinning 
technology, Ed. T. Nakajima. Woodhead Publ. Ud (1994), I8BN 1B5573 182 7. and in 
references cited therein. 

Preferably, UHMwPE staple fibres are chosen, because they 
10 combine high strength with a low relative density. More specifically, the spun yam that 
is applied in the process according to the invention comprises UHMwPE staple fibres 
that have bean made via a streteh-breaking process from a multi-filament UHMwPE 
yam. since the broader fibre length distribution of such staple results in a yam wnth 
better mechanical properties, 
fe^r .r . In a special embodiment, the spun yam applied is a single-strand 

spun yam. In a fuifter embodiment, the single^trand spun yam as described in a co- 
pending application, which is not yet published, is applied in the process according to 
the invention. This single-strand spun yam has been made from at least 50 mass% of 
staple llbiBs that have been obtained from a continuous polyolefin multifilament yarn 
20 having a tensile strength of at least 16 cN/dtex; a tensile modulus of at least 700 
oN/dtex; and a denier per filament of fibre of at most 18 dpf. which staple fibres have 
an average fibre length of between 40 and 180 mm; and show essenbally no crimp, 
and which spun yam has a twist level characterized by an a twist coefficient of 40 -100 
tm-V(m/g)-*^ . Preferably, the staple fibres have been obtained from highly-oriented 
25 polyolefin fibres, such as those based on ultra-high molar mass polyethylene 

(UHMwPE). The advantage of this process is that translucent or semi4fansparent 
monofilamant-fike products having a relatively low titre, e.g. of 10-100. preferably 15-50 
dTex. and a low relative density can be made at higher overall production rate and 
lower overall costs compared with the process known from EP 0740002 A1 starting 
from mufti-filament yams. The products obtained by this process are especially suited 
for medical applications, like surgical sutures. 

The a twist coefficient characterizes the twist level of a yam 
acconling to the Koechlin equation; T = a (Nm)'". wherein T is the twist level 
expressed as the number of turns per meter (tm'') and Nm is the metric yam count 
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(100Q/tox, or mig). This twist coefficient is also referred to as (metric) towst factor, or 
twist multiplier, see for example at 

hllp:«w«w.fibre2fashion-com/GLOSSARY/gloM^ Preferably, the twist 

codRdent is Ijehween 60 and 100. 65 and 90, or even Ijetween 70 and 85- 
5 This single-strand spun yam shows very little liveliness, and is calm 

enough to enable further processing without the need of first making a folded yam. The 
staple fibres in the single-strand spun yam have been obtained from a filament yarri 
having a linear density of al most 18 denier per filament (dpf), preferably at most 14, 
more preferably at most 10 dpf, and even more preferrBd at most 6, or at most 4 dpf. 
10 The lower the linear density of the fibres, the thinner the spun yam can be, since a 
certain minimum number of fibres is needed in a cross-^tion to give a yam of 
sufficient integrity. Furthermore, a lower the linear density of the fibres results In higher 
tensile strength of the spun yam at a constant yam titre. In view of fibre production 
efficiency it is preferred that the linear density is at least 0.2, 0.3 or at least 0.5 dpf. 
15 Starting from thinner spun yarns has the advantage that thinner monofilament-like 
products can be produced in a more economical way. 

The single-strand spun yarn applied in the process according to the 
invention comprises polyolefin staple fibres that show essentially no crimp; the fibres 
not being, or only slightly textured. Crimp is a measure for the waviness of a fibre, and 
20 may be expressed as the difference behveen the length of the straightened or fully 
extended fibre and the crimped length, that is the length of the fibre when substantially 
free from external restraint. Showing essentially no crimp is herein understood to mean 
that the length of the staple fibres in unstrained condition is at least 80% of the 
straightened length. Preferably, the crimped length is at least 90% of the straightened 
25 length, even better at least 95%. Showing essentially no crimp is further understood to 
include no permanent crimp. For example, UHMwPE staple fibres may show some 
crimp that may have been introduced during staple making, but this crimp is not 
permanent, since it will essentially disappear upon exposing the fibres to elongational 
forces, which may e.g. occur during spinning. 
30 In the process according to the invention at least one strand in the 

precursor is a spun yam made from polyolefin staple fibres. The precursor may also 
contain one or more strands made from other staple fibres and/or from continuous 
filaments, to arrive at a monofilament-^like product of different degrees effusion 
between and vvithin strands and at different mechanical properties and appearance and 
35 feel. Such variations can be made by a skilled person using general knowledge or 
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routine experimentation. Preferably, all strands in the precursor are spun yams based 
on polyolefin staple fibres, since this allows to vary the d^ree of fusion, and thus of 
product properties to a great extent. 

The process according to the invention can be parfomied vtftth a 
precursor of various constmctlons. for example of a braided constmdion. or a pRed and 
twKted constmcBon. Pr^leraWy. a pracursor with plied (or folded) and twisted strands 
rs applied. This has ttie advantage that the precursor can be made more easily and 
more cost^ffectively; and that the produci obtained shows better performance; 
especially surprisingly good resistance to failure during abrasion tests. 

The process according to the inventiori can further comprise a step 
preceding step a) of pretreating the precursor, or one or more of the strands therein in 
order to enharice inter fibre bonding during the fusion step. Such pre-tiHatment step 
may include coating the precursor with a component or a composition; scouring the 
precursor, that is washing^ surface components like spin finishes etc; or applying a 
Wgh^/oltage plasma or corona treatment. 

In one embod'tment the precursor is pretreated by applying; e.g by 
dipping or wetting, an effective amount of a mineral oil (e.g. heat transfer grade mineral 
oil with an average molar mass of about 250-700). vegetable oil (e.g. coconut oil) or a 
pieferably non-volatile, solvent for polyolefin. like paraffin. This pre-treatment step may 
be perfomied at ambient conditions, or at elevated temperature up to below the melting 
temperature range of ttie polyolefin fibre. 

In anottier embodiment, pretreating comprises applying a coating 
composition to the precursor, which composition may be a solution or dispersion of a 
polymer that enhances fibre to fibre bonding during exposure to higher temperature at 
the fusing step, or ott,en«se improves performance. In a prefened emt^odiment. the 
precursor is coated with a polyurethane composition, like a dispersion of film-fomring 
polyurethane. Such a composition may further comprise components ttiat contribute to 
improving the abraswn- or cut^esistance of the monofilament-like prtiduct. Examples 
of components that impnive cut-resistant are small particulate particles of high surface 
hardness, like mineral particles, ceramic partksles. glass, metals and the like. The 
coating composition may further comprise other additives, like colorants or stabilisers. 

The process according to the invention can further comprise a step 
wherein a coating composition is applied to the product after steps a) and b) to fomi a 
coating layer. Such coating composition may comprise a typical spin finish to allow 
easier handling and processing of the product in subsequent operations; a compound 
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or composition to control adhesion during subsequent making of composite articles 
oomprising the product; or a binder composition that further enhances integrity and 
strength of the product. Typical examples of the latter include polyurethane or 
polyoiefin-^ased, like ethylene-acryiic copolymers, birider compositions. The coating 

5 composition may be applied as a solution or dispersion. Such a composition may 
further comprise components that further improve the abrasion- or cut-resistance of the 
monofiiament-Rke product. Examples of components that improve cut-resistant are 
small particulate particles of high surface hardness, like various mineral or ceramic 
particles. The coating composition may further comprise other additives, like colorants. 

10 stabilisers, etc. 

Application of a coating composition in the process aocording to the 
invention is found to be relatively easy and effective compared with a process wherein 
continuous filament yam is applied as precursor. Apparently the product obtained after 
steps a) and b) is more receptive towards such coatings, especially if the fibres at the 
1 5 surface of the product have been only partly fused. 

The invention also relates to a monofiiamenit-4ike pmduct comprising 
an at least partly fused spun yam made from potyolefm staple fibres, which produd is 
obtainable by the process according to the invention. This product has a unique 
structure and combines several advantageous properties; it has the translucent 
20 appearance of a monofilament, yet its touch and fee) are different from polyolefin 
monofilaments or monofilament-like products as known from, for example. 
EP 0740002 B1 : The monofilament-like product according to the invention shows 
surprisingly high resistance to break during abrasive testing; can be easily knotted, and 
the knotted product shows high retention of strength. The monofilament*like product 
25 also shows surprisingly high tensile strength; even significantly higher than the strength 
of the starting spun yarn In the precursor. Typically, the monofilament-like product has 
. a tensile strength of at least 10 cN/dtex, preferably at least 1 5, 20 or even 25 cN/dTox. 
Such a high strength is typically found for a product based on a precursor that 
comprises a relatively high amount of spun yarn based on UHWwPE staple fibres. 
30 The monofilament-like product obtainable by the process according 

to the invention has a linear density, also referred to as litre, which may vary within 
wide limits, e.g. from 1 0 to 15000 dTex. Generally, the product has a litre of from 30 to 
2500 dtex. The lower litre products are suitable for use as sutures and the like. In view 
of applications like fishing lines, or protective garments and clothing, the litre is 
35 preferably from 1 00 to 1 600 dTex. even more preferably from 200 to 1 200 dTex. 
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The invention further relates to the use of the monofjlament-Kke 
product according to invention for maldng various semi-finished and endnise products, 
6l(e fistung-ines: suhjres. fetirics; cords and ropes; composite yarns", and iheir use in 
for example cut-resistant articles. 

The inventnn-also concerns semi-finished and end-use products 
comprising tlie monoTiiamenNiice product according to the invention. 

The invention will now be further illustrated by the following examples 
and comparative experiments. 



Materials and methods 

Multi-filament UHMwPE yam. Dyneema® 1760SK60 (DSM High 
Perfonnance Rbres. NL), having a titre of 1760 dTex, a tensile strength of 28 cN/dTex, 
a tensile modulus of 91 0 cN/dTex, and a denier per fBament of fibre of about 1 dpf was 

15 made into staple fibres by a stretch-breaking process, as for example described in EP 
0445872 A1 . The average length of the staple fibres was about 80 mm. The staple 
fibres were subsequetrtly spun into a single-strand yam using NSC equipment of the 
long staple fibre type. The yam obtained had a yanri count of about Nm 44 (about 225 
cFTex), the twist level appUed corresponded to at coefficient of about 80 Koedilin law). 

20 The spun yam showed litBe liveliness, as was demonstrated by cutting a length of 100 
cm, holding it vertically fixed at only one end, and obsenmig hardly any tendency to 
twist. Its tensile strength was about 15.0 cN/dTex, tensile modulus about 153 cN/dTex, 
and elongation at break about 4.3%. This material is refened to as SSSY hereafter. 

The tensile strength (or strength) (and the tensfle modulus) are 

25 defined and detennined on multifilament and spun yams, and on monofilament-like 
products as specified in ASTWI D885M, using a nominal gauge length of the fibre of 
500 mm, a crosshead speed of 50%/min and Instron 2714 clamps. For calculation of 
the strength, the tensile forces measured are divided by the titre. as detennined by 
weighing 10 metres (or another length) of fibre. Elongation is the measured etongab'on 

30 at break, expressed in % of the original length after clamping the specimen 

Knot strength is determined by measuring the strength of a specimen 
comprising a Palomar-knot. The Palomar-knot is a general-purpose connection 
recommended for joining a fishing fine to a swnvel, a snap or a hook. The doubled end 
of the specimen is passed through the eye of a hook and a simple overiiand knot is 

35 made. The hook is then passed through the loop and the knot is tightened. 
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Knot strength efficiency is calculated as the relative value (%) of the 
measured knot strength to measured tensile strength. 

Abrasion resistance was measured following a procedure t>ased on 
the lest de8Cfil)ed by ASTM D 3108 for detennining yann friction. For this purpose the 
5 : Yam Fricticn Measuring Apparatus described in ASTM D 3108 has been adapted, such 
that one end of the sample to be tested is fixed to an eccentric crank or cam rotated by 
a motor, the other end is loaded with a weight. During the test the sample is abraded 
against a ceramic eye and the number of cycles is determined until the sample fails 
(breaks). The number given is the average of at least 5 tests. 

10 

Comparative experiment A 

As precursor (feed) material a braided construction made from a 
multi-filament gel-spun UHMwPE yam having a titre of 224 dTex. a tensile strength of 
39 cN/dTex, a tensile modulus of 1250 cN/dTex, and a denier per filament of fibre of 
15 about 1 dpf was applied. This braid contained 8 strands of sakd yam braided with a 
medium tightness, expressed as picks per centimetre, of 7.5 (presented as 8 x 224 / 
7,5; see Table 1). 

This braid was passed through a bath of liquid paraffin as 
pretreatment step, and excess oil was wiped off by passing between non-woven 
20 fabrics. The paraffin content was calculated to be about 1 1 ma8s% by deterrnining the 
mass increase upon this step. The braid was then guided over first driven rolls Into an 
oven, kept at a constant temperature of 1 53.5°C, wHh a constant speed of 10 m/min. At 
the exit of the oven, the braid was guided over second driven rolls. The speed of the 
second rolls was adjusted such that a draw ratio of 1 .9 and a stretch rate of 0.7 m/min 

25 was applied. In case a different draw ratio is to be applied, as in some other 
experiments, the stretch rate in the oven is kept about constant by varying the 
pathlength of the sample in the oven and the speed of the second rolls. The overi is 
equipped with a number of rolls, such that the sample pathlength in the oven can be 
from 2.8 upto 58.8 meter. 

30 The product appearance changed from initially opaque white to 

almost translucent; its surface was still rather smooth, although definitely less smooth 
and shiny than of the starting product. Also the product felt more rough and strffer, and 
retained at an angle after bending. 

Results of further testing are compiled in Table 1. It should be noted 

35 that the knot strength efficiency found is markedly lower than reported for similar 



wo 20M(I33774 



14 



FCT/NLZ003M00687 



l™lucblnEP0740002B1;W.»,,be«btBdto*e^ofKno,ta.b 



used. 



Compaiatiw e exDeiy nent R 

The experimerit was perfonned largely analogous to Comp. BCD ^ 
be ,t that a twisted and pfied constmdion was made from 6 strands of the samT' 
mult«lament yam. applying a clockwise twiat of 120 tums/cm (indicated as 6 / 224- 

1202). Meaauredparaffincontentwasabout12mass%;thed™wratiowas1 8 ' 
Results of further tasting are compiled in Table 1. 

Example 1 

A braided construction containing 8 strands of the SSSY material 

described above, withl2piclcs/cn, (indicated asexNn^,12lnTablei)was used as 
™. Analogo^ly to c«.p. Exp. this b«ld was passed 
-thout any pr^trea^ent step and app„ng a d,«. ratb of 1 .0. The n»ul«ng product 
had 3,mHar appearance as sta^ng rnaterial; » was tb..^ 

s rengti, than the spun yarn originally applted as strands. The produdshowedh^^ 
strength retention after a knot was made. 

Bcamrttes 2-3 

step a, and a d™„ ^ ,a. .spec^e^ ^ ^ 
.ou* was ^ ^ ^U.<^,^.^^ ^ 
^ <s«er, a„a ^ a, an a„,e a«e, T>„ ^ ^ ^ 

Examotes 4ji 

BraMed conshictions ma* from (he SSSY matenal described 
cc«a™,,»s.«„,s*„ picks/^wa. used as p«„sor. A™to,ous.y to 
^ .Bcp.A^.h,s.««,w,spassed,.™„,.^^.,^^ 

^ 0, ,.0. T.e .s«n, p™d« append tohave a^ 

.e»ltestangmta,,.spun,amapp,.dass^s:b«ak«*e.u«bu,,,«^ 
«eri* «to*„E.. 4,. „ a „, ,e ^ _ ^ 
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Strength again increased, as with Ex. 2-3; but the atirasion resistance was only slightly 
iKtler. Apparently under the temperature and time oondlfbns applied, the degree of 

fusion of the fibres was nrt high enough to result in high abrasion resistant, 
pre-treatmenL 

5 

Examples?^ 

Examples 4-6 were repeated, but now about 13 mass% of paraffin 
was added to the precursor. A strength increase vs. the original spun yam was 

observed for an samples: example 7 confinns the positive effects of a higher degiee 
10 fusion on abrasion resistance.. 

Examples 10-16 

Braided conatiucfions made from the SSSY material descnlied 
above, containing 8 strands wHh 7.5 picl<s/cm were used as precursor. Ex. 10 - 
confirmed that at draw ratio 1.0 no increase in tensile sbength is found; and that 
without pre-treatment and under the chosen conditions only fitUe fusing occurs. Addmg 
paraffin and increasing exposure temperature increases degree of fusion, as judged , 
from appearance change. Improved fusion was also apparent from testing resistance to 
desintegration of the product upon abrading it over a metal rod; Ex. 11 could withstand 
18. Ex. 12 and 13 about 33 movements. A 4-5 fold increase was obsen^ in the 
number of cycles until break in the abrasion resistance test. A higher temperature or 
draw ratio did not result in further improvement in tensile properties forthe present 
precursor construction. 

25 Example 17 

The single-strand spun yam SSSY was used as precureor. 
Pretreatment consisted of applying an aqueous polyurethane dispersion, 1^10 ex 
GOVI (BE), via dipping. The polyurethane content was determined (on the resulting 
product) to be about 1 5 mass%. The combination of pi^treatment. heat exposure and 
30 stretching with draw ratio 1 .6 markedly increased tensile strength of the product. The 
product also had higher stiffness, more translucent appearance, and a knot could be 
made easily vnth high strength retention. 
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Examples 18-2? 

As precursor a &-fold yam based on SSSY. having a clockwise twist 
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Of 120 tumsfcm CmdicatBd as 6 / Nin44; 1202) was applied. In Ex. 19 about 13.5 
ma8s% of paraffin was added as pre^reatma^ 

liiSBd product showed vety good leslstance to break duNng abrBsion testing: about 15 
increase vs. Comp. Exp. B. The samples made with a polyurethane pre^reabnent 
(Ex. 20-22; PUR content about IS mass%) showad very good tensile properdes and 
knot strength (efficiency), and improved abrasion resistance. 

ExamolBB 23-24 

The produds were based on an 18-lbld. twisted yam (starting strands 
were SSSY). with about 12.5 ma8s% paraffin and ^re made under analogous 
conditions as before. The results obtained for these thicker products, with titr«s of 
about 4100 and 2500 dTex, respectively, are in line wHh the other results. 
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CLAIMS 

1 . Process for making a monofitamenMjke product from a precursor containing at 
least one strand of polyolefin fibres, comprising the steps of a) exposing the 

5 precUTBor to a temperatiro within the meltmg point range of the polyolefin for a 

time sufficient to at least partly fuse adjacent fibres and b) simullaneously 
stretching the precursor at a draw ratio of at least 1 ,0. characterised in that the 
strand ia a spun yarn made from polyolefin staple fibies. 

2. Process according to daim 1 , wherein the draw ratio is flrom 1 .2 to 25. 

10 3. Process according to any one of claims 1-2. wherein the polyolefin is ultra- 
high molar mass polyethylene. 

4. Process according to any one of daims 1-3, vtfherein the staple fibres have 
been obtained by stretch-breaking of a polyolefin multlfilamenl yam. 

5. Process according to any one of daims 1^, wherein the piBcursor contains 
1 5 plied and twisted strands. 

8. Process according to any one of claims 1-6, further comprising a step 

preceding step a) of pretreating the precursor in order to enhance inter fibre 
bonding. 

7. Process according to daim 8, wherein preb^cating comprises applying an oil to 
20 the precursor. 

8. Process according to claim 6, wherein pretreating comprises applying a 
polyurethane composition to the precursor 

9. Process according to any one of claims 1-8. further comprising a step of 
applying a coating composition to the product after steps a) and b). 

25 10. Mbnofilament-like product comprising an at least partly fused spun yam made 
from polyolefin staple fibres, obtainable by the process accoidir^ to any one 
ofdaims1'9. 

1 1 . Use of the monofilament-like product according to daim 1 0 for making various 
semi-finished and end-use products, like fishing-^ines or cut-resistant arficles. 

30 
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